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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Dust etc. is related with the mask or reticle (only henceforth a mask etc.) for 
which this invention is used at the photolithography process in the manufacturing process of an integrated circuit about the 
pellicle used in order to prevent adhering at the pellicle which the pellicle film which changes from fluorine system material 
to a detail more has pasted up on the pellicle frame through ultraviolet-rays hardening type fluorine system adhesives. 
[0002] ' * . 

[Description of the Prior Art] Conventionally, the nitrocellulose which often mainly penetrates light as a pellicle film, and the 
thing which consists of cellulose acetate etc. were adopted, and since this pellicle film was fixed to the pellicle frame which 
consists of aluminum, stainless steel, etc., the adhesives of an epoxy system etc. were used. However, when to use the 
exposure light source of short wavelength extremely was desired from detailed-ization of the line breadth of an integrated 
circuit etc. being called for and the ultraviolet rays of such short wavelength were used, by the conventional pellicle films, 
such as a cellulose, degradation was intense and was not able to acquire sufficient endurance. Therefore, although the pellicle 
film which consists of fluorine system material was used in recent years, since fluorine system polymer was excellent in the 
mold-release characteristic, it was not able to obtain practical adhesive strength with adhesives, such as an epoxy system used 
for pasting up a pellicle film on a pellicle frame conventionally. Moreover, with epoxy system adhesives, it did not have 
sufficient lightfastness to the ultraviolet rays of short wavelength. 

[0003] In order to solve the problem about the adhesives of the pellicle film which consists of such a fluorine system material, 
the pellicle which comes to paste [ a pellicle frame ] the pellicle film which consists of the fluorine system organic substance 
with the adhesives which consist of the fluorine system organic substance is also proposed (JP,6-67409,A). 
[0004] 

[Problem(s) to be Solved by the Invention] Since the above-mentioned pellicle is that to which a pellicle film and adhesives 
change from the fluorine system organic substance of the same kind, although the bond strength which may be satisfied can be 
obtained, in order to produce color nonuniformity, a cramp, etc. in the case of adhesion in order that the solvent of adhesives 
may melt a pellicle film, and to remove a solvent, with the adhesives currently indicated by this conventional technology, it is 
necessary to heat. Furthermore, it is required to dissolve a fluorine system polymer in a solvent beforehand, and to prepare an 
adhesives solution, and since the manufacture process of a solvent and adhesives can be skipped while being able to carry out 
coating with a monomer if a fluorine system monomer can be given to a pellicle frame as it is irrespective of the state, it is 
desirable. Therefore, the purpose of this invention is to offer the pellicle using the ultraviolet-rays hardening type fluorine 
system adhesives which face the pellicle film which consists of fluorine system material pasting a pellicle frame, and can carry 
out coating of it with fluorine system adhesives with a fluorine monomer. 
[0005] 

[Means for Solving the Problem] According to this invention, in the pellicle which consists of the pellicle frame which 
supports thfl ppinHfl p|m which consists of fluorine system material, and a pellicle film, the pellicle characterized by this 
pellicle film having pasted the pellicle frame through uhraviolet-ravs hardening type fluorine system adhesive s is offered. In 
this invention, ultraviolet-rays hardening type fluorine c ystcm atihgfiiY^ [Formula 2] 
CH 2 =C-C0 2 - (CR 2 H) n-Rf ••• (1) 

I 

R 1 

Rl is [ hydrogen or a hydroxy 1 group, and Rf of hydrogen or a methyl group and R2 ] fluorine content machines among a 
formula, and, as for n, it is desirable to consist of the fluorine system monomer expressed with the integer of 1-6. 
[0006] 

[The operation gestalt of invention] In the pellicle of this invention, it is the important feature to paste up the pellicle film 
which consists of fluorine system material on a pellicle frame using ultraviolet-rays hardening type fluorine system adhesives. 
Namely, as adhesives which naste up the pellicle film which, consists nf flnnrinp system material bn a peJliclfi fcapie, while 
becoming possible to raise the adhesive property between both by using an ultraviolet-rays hardenin g ty pe fluorine syste m 
monomer of the s ame kino_ Since it becomes possible by irradiating ultraviolet rays to carry out polymerization hardening of 
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the fluorine system adhesives, and to paste up a pellicle film on a pellicle frame, giving a damage to simplifying a process and 
a pellicle film can also be prevented effectively. In this invention, since a fluorine system monomer can be given to a pellicle 
frame in the state with a liquid While being able to perform adhesion at processes which did not need to prepare an adhesives 
constituent beforehand and were simplified, such as dissolving in a solvent It became possible to acquire the unexpected 
operation effect from the conventional technology in which degradation of the pellicle film by a solvent vaporizing at a 
hardening process etc. can be prevented. 

[0007] (Ultraviolet-rays hardening type fluorine system monomer) In this invention, although it is desirable that it is the 
fluorine system monomer which uses a pellicle film for pasting a pellicle frame and which contains the ac rylic ester (meta ) 
and hydrox y 1 nrftlip " f " f1iir>ri " g system monomer as u ltraviolet-rays hardening type fluorine system adhesives and it is not 
limited to this, of course, the fluorine system monomer expressed with the following general formula (1) can be used suitably. 

[0008] < 

[Formula 3] 

CH 3 =C-C0 2 - (CR ! H) n-Rf - (1) 



Rl is [ hydrogen or a hydroxyl group, and Rf of hydrogen or a methyl group, and R2 ] fluorine content machines among a 
formula, and n is the integer of 1-6. [0009] In the above-mentioned ultraviolet-rays hardening type fluorine system monomer 
as a fluorine content machine Rf Although not limited to this, of course, it is -(CF2) CF3. -(CF2) 7CF3, -(CF2) 3CF3, -(CF2) 
2CF (CF3)2, -(CF3) 2, -(CF2)3CF2H, -(CF2) 9CF3, and -(CF2) 8CF(CF3) 2 grade can be mentioned. Specifically, the 
following fluorine system monomer can be illustrated. 
[0010] 
[Formula 4] 

CH. =CH-CO. -CH 2 -CH-CH 2 (CF 2 ) , CF S 

I 

OH 



[0011] 
[Formula 5] 

CH 2 =C-C0 2 -CH 2 ~CH 2 (CF 2 ) 7 CF 3 
I 

CH 3 

[0012] 
[Formula 6] 

CH 2 =C-C0 2 -CH 2 -CH 2 (CF 2 ) a CF 8 
I 

CH S 



[0013] 
[Formula 7] 

CF 3 

/ 

CH 2 =C-C0 2 -CH 2 -CH-CH 2 (CF 2 ) 2 
I I \ 

CH S OH CF, 

[0014] 
[Formula 8] 

CF 9 

/ 

CH, =C-C0 2 -CH 

I \ 
CH 3 CF 3 
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[0015] . 
[Formula 9] 

CH. =C-C0 2 -CH 2 - <CF 2 ) s CF 2 H 



CH S 

[0016] 

[Formula 10] CH2=CH-C02-CH2-CH2-(CF2)9CF3. [0017] 
[Formula 11] 

CF 3 

/ 

CH 2 =CH-C0 2 -CH 2 -CH 2 (CF 2 ) , CF 

\ 

CF 3 

[0018] 

[Formula 12] CH2=CH-C02-CH2(CF2)4CH20H. [0019] 
[Formula 13] 

CH 2 =CH-C0 2 -CH 2 -CF-O (CF 2 ) 4 CF, 

I 

CF 3 

[0020] 

[Formula 14] CH2=CH-C02-(CH2)6-(CF2)5CF3. [0021] 
[Formula 15] 

CH 2 =CH-C0 2 -CH 2 -CF-0-CF 2 -CF-O- (CF 2 ) 4 CF 3 

I I 
CF 3 CF S 

[0022] 

[Formula 16] CH2=CH-C02-CH2-(CF2)5CF2H. [0023] 
[Formula 1 7] CH2=CH-C02-(CH2)6(CF2)3CF3 . [0024] 
[Formula 18] 

OH CF 3 
I / 
CH 2 =CH-C0 2 -CH 2 -CH-CH 2 (CF a ) 8 CF 

\ 

CF 3 

CfOOpi Moreover, as ultraviolet-rays hardening- type adhesives, the following fluorine system monomer can be suitably used 
besid esyhe abov e-mentioned flupcinfij _ystem monomer / 

[Formula 1 9] CH2=CH(CF2)8 CH=CH2. [0027] . 
[Formula 20] CH2=CH(CF2)8 CH=CH2. [0028] ^ 
[Formula 21] CH2=CH(CF2)4 CH=CH2. [0029] 

[Formula 22] CH2=CH(CF2)7G|F3. [0030] ' 

[Formula 23] CH2=CH(CF2)7GF3. [003 1] It also becomes possible to raise a bond strength by raising polymerization degree 
to them, while also being able to use together the others and light initiator and sensitizer which were mentioned above in the 
ultraviolet-rays hardening type adhesives used for this invention and being able to perform polymerization hardening by 
ultraviolet rays in them quickly by this. [ monomer / fluorine system ] As an optical initiator, although not limited to this, of 
course, it is 1. - Phenyl-2-hydroxy-methyl propane- 1 -ON, a diethoxy acetophenone, a benzoin butyl ether, etc. can be 
mentioned. In these light initiator, l-phenyl-2-hydroxy-isobutane-l-ON can have high exposure sensitivity, can use suitably 
from excelling in lightfastness and the adhesive property, and can blend in 0.1 - 10% of the weight of an amount. Moreover, 
as a sensitizer, a benzoin, benzoin ethyl ether, benzoin iso-propyl ether, a benzophenone, etc. can be mentioned similarly. In 
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these sensitizers, exposure sensitivity of a benzoin can be high, it can use suitably from excelling in lightfastness and the 
adhesive property, and can blend in 0.01 - 5% of the weight of an amount. 

[0032] After the ultraviolet-rays hardening type fluorine system monomer mentioned above can blend the above-mentioned 
optical initiator etc. by request, can give it to a direct pellicle frame and lays a pellicle film, it becomes possible [ fixing a 
pellicle film to a pellicle frame ] by irradiating ultraviolet rays with a wavelength of 220-600nm. 
[0033] (Pellicle film) Although the pellicle film used for the pellicle of this invention does not consist of fluorine system 
material and is not limited to this, of course as this fluorine system material, the amorphous fluorine system polymer obtained 
by copolymerizing tetrapod FUROORO ethylene and the fluorine system monomer which has an annular perfluoro ether 
machine can be suitably used for it. Manufacture of the pellicle film from this fluorine system polymer The above-mentioned 
fluorine system polymer A fluorine system solvent, especially the organic solvent of a perfluoro system, For example, 
perfluoro (2-butyl tetrahydrofuran), perfluoro (2-propyl tetrahydropyran), A perfluoro hydronalium furan, a perfluoro octane, 
etc. are used. 0.1 or 20 % of the weight, The flow casting producing-film method well-known in itself after dissolving 
especially in 0.3 or 10% of the weight of concentration, For example, it is good to be able to carry out by the spin coat 
method, the knife coat method, etc., to make a resin solution cast into smooth base front faces, such as a glass plate, generally, 
to make a thin film form, to make it dry by meanses, such as hot blast and infrared irradiation, and to remove a residual 
solvent. As for the thickness of the thin film formed, it is good by changing solution viscosity, the rotational speed of a 
substrate, etc. to set up so that the permeability to the wavelength of the light source which can be changed easily and is 
generally used 0.05 or in 10 micrometers may become high. 

[0034] In the pellicle of this invention, although the pe llicle film itself consists of fluorine system materia l it can be used 
suitable also for the pellicle film which carried out the Ttminating of the acid-resisting layer which changes from fluorine 
system material to the thin film which consists of pellicle film material with conventionally well-known others, a 
nitrocellulose, etc. That is, if the portion in contact with an a dhesive* laver is the pellicle film which consists of fluorin e 
system mater ial, it has the ultraviolet-ravs hardenin g type fluorine system, fiHhesiyes used for this i nvention and the 
o utstanding adhesive property, and the sam e effect as the pellicle film which consists ofj luorine syste m material can be 

acquired. 1 " " ' — - - - 

[0035] (Pellicle frame) Although all well-known things can be conventionally used as a pellicle frame and it is not limited to 
this, of course, metal things, such as aluminum, an aluminium alloy, and a stainless steel, and the thing made from the product 
made of synthetic resin or a ceramic can be illustrated. Moreover, a pellicle film' is stretched through the adhesives mentioned 
above in one pellicle frame side, and the pellicle of this invention applies a binder to an another side side, or carries out 
sticking a double-sided tape etc., and the installation of it on a mask etc. is attained. 
[0036] 

[Example] (Example 1) 

(Production of a pellicle film) SAITOPPU (tradename by Asahi Glass Co., Ltd.) which has an annular par PURUORO ether 
machine was dissolved in IL-263 (Tokuyama tradename) of a fluorine system solvent, 6% of the weight of the solution was 
prepared, and the thin film of 0.8 micrometers of thickness was created by the spin coat method. 
[0037] (Manufacture of adhesives) 1% sodium carbonate water of the amount of said washed 3 -(perfluoro-3 -methyl 
butyl)-2-hydroxypropyl acrylate (made in the Daikin Industries fine-chemicals lab) twice, and the fraction of 68-71 degree C 
of bp(s) and 0.5mmHg was obtained by distillation. DAROKYUA 1 173 (product made from Chiba Fine chemicals) 0.60g 
was added to this acrylate 20g obtained by distillation as an optical initiator, the churning dissolution was carried out for 1 
hour, and adhesives were prepared. 

[0038] (Creation of a pellicle) Adhesives were applied to the pellicle frame made from an aluminium alloy (149mm by 
122mm, a height of 5.8mm, width of face of 2mm) on the adhesion side of a pellicle frame from the application needle with a 
bore [ phi ] of 0.40mm at the basis of 40 seconds / five drops of discharge quantity, and 10mm [/second ] application speed. 
After [ of an application end ] 1 minute, after sticking the pellicle film of the created thin film, it irradiated for 90 seconds 
with UV irradiation equipment with the wavelength of 220-600nm, and adhesives were hardened. Then, the cutter cut the 
excessive film by the side of outside the limit [ pellicle ], and the pellicle was created. 

[0039] (Evaluation of the bond strength of a pellicle film) Ablation was not accepted, as a result of spraying the air of the 
angle of 65 degrees, and upper pressure Pascal of 0.2 mega on the front face of a thin film (MPa) along with the inside of the 
pellicle frame which the thin film has pasted up at the speed for about 10mm / 5 seconds using a needle with a bore [ phi ] of 
0.65mm from 10mm distance and evaluating the adhesive property of an outside blow. Ablation was not accepted, as a result 
of spraying at the angle of 45 degrees from 10mm distance under a thin film rear face similarly and evaluating the adhesive 
property of an inner blow. Hereafter, about creation of a pellicle film, creation of a pellicle, and evaluation of the bond 
strength of a pellicle film, since it carried out by the same method as an example 1, examples 2-4 and the examples 1-2 of 
comparison omit detailed explanation. Moreover, since it carried out by the method with the same said of removal and 
distillation of the polymerization inhibitor of acrylate given in examples 2-4, or methacrylate, it omits. 
[0040] (Example 2) It carried out like the example 1 except having used 3-perfluoro butyl-2-hydroxypropyl acrylate instead 
of the 3-(perfluoro-3-methyl butyl)-2-hydroxypropyl acrylate of an example 1. Consequently, as for ablation, an outside blow 
and an inner blow were not accepted. 

[0041] (Example 3) After mixing 3-perfliioro hnrvl-2-^vdmY VDroDvl acrvla te 18g an d 3 -(perfluoro-3 -methyj 
butyj^-2-hydroxypropyl methacrylate 2g, 0.6g of DAROKYUA 1173 of an initiator was added, and adhesives were prepared. 
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As a result of creating a pellicle like an example 1 and evaluating an adhesive property, as for ablation, an outside blow and 
an inner blow were not accepted. 

[0042] (Example 4) It carried out like the example 3 except having added 1.2g of initiator DAROKYUA of an example 3. 
Consequently, as for ablation, an outside blow and an inner blow were not accepted. 
[0043] (Example 1 of comparison) In the example 1, the adhesives of composition of 3-(perfluoro-3 -methyl 
butyl)-2-hydroxypropyl acrylate lOg and DAROKYUA 1 173 of 0.3g and lOg of butyl acetate were prepared, the pellicle was 
created like the example 1, using butyl acetate as a solvent, and the adhesive property was evaluated. Consequently, in the 
outside blow and the inner blow, ablation took place by the interface of a pellicle film and adhesives. 
[0044] (Example 2 of comparison) In the example 1, except having used epoxy system adhesives Araldite rapid (Showa High 
Polymer Co., Ltd. make) instead of 3 -(perfluoro-3 -methyl butyl)-2-hydroxypropyl acrylate and DAROKYUA 1 173, the 
pellicle was created like the example 1 and the adhesive property was evaluated. Consequently, in the outside blow and the 
inner blow, ablation took place by the interface of a pellicle film and adhesives. 
0045] 
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[0046] 

[Effect of the Invention] An ultraviolet-rays hardening type fluorine system monomer is used as adhesives which paste up the 
pellicle film which consists of fluorine system material on a pellicle frame in the pellicle of this invention, Since this 
ultraviolet-rays hardening type fluorine system monomer was given to the pellicle frame in the state as it is while becoming 
possible to raise the bond strength to the pellicle frame of a pellicle film, dissolving in a solvent etc. did not need to prepare 
an adhesives constituent beforehand, and it became possible to perform adhesion at the simplified process. And since the 
solvent was not used, a solvent did not vaporize at a polymerization hardening process and degradation of the pellicle film by 
the vaporization solvent etc. was also able to be prevented effectively. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** snows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The pellicle characterized by this pellicle film having pasted the pellicle frame through ultraviolet-rays hardening 
type fluorine system adhesives in the pellicle which consists of the pellicle frame which supports the pellicle film which 
consists of fluorine system material, and a pellicle film. 

[Claim 2] The aforementioned ultraviolet-rays hardening type fluorine system adhesives are the following general formulas 
(1). 

[Formula 1] 

CH 2 =C-C0 2 - (CR 2 H) n-Rf ••■ (1) 



It is the pellicle according to claim 1 which is the fluorine system monomer to which hydrogen or a hydroxyl group, and Rf of 
hydrogen or a methyl group, and R2 is [ Rl ] fluorine content machines among a formula, and n is expressed with the integer 
of 1-6. 



[Translation done.] 
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